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April	 3	 3	 1	 1:1	 0,	1,	NS	
May	 N/A	 N/A	 	 N/A	 N/A	
June	 23	 5	 5	 4.6:1	 11.57,	1,	<0.001	
July	 10	 7	 4	 1.5:1	 0.53,	1,	NS	
August	 23	 14	 3	 1.6:1	 2.19,	1,	NS	
September	 14	 19	 7	 0.7:1	 0.76,	1,	NS	
October	 14	 6	 15	 2.3:1	 3.2,	1,	NS	
Total	2013	 87	 54	 35	 1.5:1	 7.72,	1,	<0.01	
April	 6	 10	 	 0.6:1	 0.6,	1,	NS	
May	 24	 13	 3	 1.8:1	 3.2,	1,	NS	
June	 10	 9	 1	 1.1:1	 0.05,	1,	NS	
July	 23	 15	 1	 1.5:1	 1.68,	1,	NS	
August	 14	 4	 3	 3.5:1	 14.24,	1,	<0.001	
September	 47	 10	 2	 4.7:1	 19.88,	1,	<0.001	
October	 11	 7	 22	 1.6:1	 0.4,	1,	NS	
Total	2014	 135	 68	 32	 2:1	 26.96,	1,	<0.001	










Date	 %	Male	 %	Female	 Male:	Female	 Chi	squared	test	
compared	to	1:1	
(χ2,	df,	p)	
03/05/1960	 64	 36	 1.77:1	 7.84,	1,	<0.01	
06/06/1960	 60	 40	 1.5:1	 4,	1,	NS	
27/06/1960	 71	 29	 2.45:1	 17.64,	1,	<0.001	
23/07/1960	 74	 20	 3.7:1	 31,	1,	<0.001	
15/08/1960	 52	 12	 4.33:1	 25,	1,	<0.001	
02/10/1960	 21	 17	 1.24:1	 0.42,	1,	NS	
17/12/1960	 7	 27	 0.26:1	 11.7,	1,	<0.001	
25/03/1961	 24	 35	 0.69:1	 1.7,	1,	NS	
03/05/1961	 58	 40	 1.45:1	 3.3,	1,	NS	
31/05/1961	 68	 31	 2.19:1	 12.96,	1,	<0.001	
23/06/1961	 66	 34	 1.94:1	 10.24,	1,	<0.01	
30/06/1961	 66	 34	 1.94:1	 10.24,	1,	<0.01	
10/07/1961	 66	 19	 3.47:1	 24.6,	1,	<0.001	
21/07/1961	 56	 25	 2.24:1	 10.97,	1,	<0.001	
05/08/1961	 53	 28	 1.89:1	 7.2,	1,	NS	
17/08/1961	 66	 19	 3.47:1	 24.6,	1,	<0.001	
22/08/1961	 64	 9	 7.11:1	 43.5,	1,	<0.001	



















Loch	Ryan	2013	-	2014	 3:2	to	2:1	 1.9,	1,	NS	 N/A	
Southampton	 6:1	 39.6,	1,	<0.001	 71.43,	1,	<0.001	
Chichester	 3:1	 5.9,	1,	<0.05	 47.64,	1,	<0.001	
Greek	cohort	 3:1	 5.9,	1,	<0.05	 47.64,	1,	<0.001	
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Figure	Legends	546	
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Figure	1.	Map	of	the	United	Kingdom	and	Ireland,	black	dots	indicate	the	location	of	the	study	548	
sites.	Adapted	from	Eagling,	Ashton	&	Eagle,	2015.	549	
	550	
Figure	2.	Ostrea	edulis	gonad	index	showing;	Early	development	male	(A)	and	female	(B),	Late	551	
development	male	(C)	and	female	(D),	Early	maturation	male	(E)	and	female	(F),	Ripe	male	(G)	552	
and	female	(H),	Partially	spent	male	(I)	and	female	(J),	Spent	male	(K),	Inactive	(L)	all	at	20x	553	
magnification.	554	
	555	
Figure	3.	Average	daily	temperature	from	Loch	Ryan,	Scotland	in	1960,	1961,	2013,	2014	and	556	
Chichester	Harbour,	England	2011	557	
	558	
Figure	4.	Gametogenic	progression	during	the	breeding	period	for	Loch	Ryan,	Scotland	oysters	559	
over	2013	(A)	and	2014	(B),	and	Chichester	Harbour,	England	2011	(C)	560	
	561	
Figure	5.	Seasonal	changes	in	sex	ratio	expressed	as	percentages	of	males	(black)	and	females	562	
(grey)	overlaid	with	daily	average	temperature	for	Loch	Ryan,	Scotland	in	(A)	1960	(B)	1961,	(C)	563	
2013,	(D)	2014	and	(E)	Chichester	Harbour,	England	in	2011.	*	represent	sex	ratios	significantly	564	
skewed	from	a	1:1	ratio.	Black	line	indicates	predicted	threshold	temperature	16.5°C	in	Loch	Ryan	565	
and	17.5°C	in	Chichester	Harbour	566	
	567	
Figure	6.	Seasonal	changes	in	the	percentage	(of	all	oysters	sampled)	of	oysters	brooding	for	Loch	568	
Ryan,	Scotland	in	(A)	1960,	(B)	1961,	(C)	2013,	(D)	2014	and	(E)	Chichester	Harbour,	England	in	569	
2011.	Solid	line	–	Mean	annual	brooding	percentage,	Dashed	lines	–	standard	error	570	
	571	
Figure	7.	Proportion	of	males	(A)	and	females	brooding	(B)	in	relation	to	average	monthly	572	
temperature	at	each	sampling	interval	for	Loch	Ryan,	Scotland	2013/14	and	Chichester	Harbour,	573	
England	2011.	(C)	Relationship	between	brood	size	for	Ostrea	edulis	in	2013	&	2014	from	Loch	574	
Ryan,	Scotland	and	average	daily	temperature,	and	(D)	Relationship	between	the	proportions	of	575	
females	brooding	and	males	at	each	sampling	interval	for	Loch	Ryan,	Scotland	2013/14	and	576	
Chichester	Harbour,	England	2011	577	
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